In the induction motor drive using sensorless control or vector control, the control calculation is performed based on motor constants. Motor constants are obtained by no load test and lock test. However no load test and lock test are inapplicable to the induction motors joined to machines. This paper suggests the novel method of motor constants measurement for induction motors. This novel method is to measure mutual inductance, rotor resistance and leakage inductance of induction motor without rotating. Figure 1 shows T type equivalent circuit of the induction motor on stop state. Figure 2 shows the equivalent circuit of Fig. 1 which changed into the series circuit of the real part and imaginary part of equivalent impedance.
The feature of this novel method is measuring only the imaginary part of equivalent impedance. The reason is because the measured value of the real part of equivalent impedance is not exact because of the error of stator resistance and the voltage error which the dead time causes. The imaginary part of equivalent impedance is measured by the ratio of current amplitude to voltage amplitude and phase difference of current and voltage when supplying the low frequency alternating voltage.
Supplying alternating voltage, the imaginary part of equivalent impedance can be measured without rotating. By measuring the imaginary part of equivalent impedance on two different frequency, it is convertible into motor constants from equivalent impedance.
Moreover, leakage inductance can be measured by the ratio of current amplitude to voltage amplitude when supplying the high frequency alternating voltage.
The experiment was performed in order to show the usefulness of this novel method. In the experiment it used an actual induction motor (rated 3.7 kW, 200 V, 4P), career frequency was set as 1 kHz and the dead time was set as 4.6 µs. We compared the motor constants measured by this novel method and measured by conventional method (no load test and lock test). The difference in the measured values of the motor constants obtained by two measuring methods was as follows. l: 7.8%, M: 1.3%, Rr: 4.5% Figure 3 shows the measured result of the characteristic of speed reference versus actual speed on speed sensorless vector control (at Torque 2.0 [p.u.]). Control constants on sensorless vector control are set up by motor constants which obtained by these methods. It is confirmed that we can control the induction motor stably when we measure motor constants by novel method as well as by the conventional method.
Using this novel method, we can control the induction motor built into machine on sensorless vector control without needing the effort which removes an induction motor from machine. In the induction motor drive using sensorless control or vector control, the control calculation is performed based on motor constants. Motor constants are obtained by no load test and lock test. However no load test and lock test are inapplicable to the induction motors joined to machines. This paper suggests the novel method of motor constants measurement without rotating for induction motors. The feature of this novel method is measuring only imaginary part of equivalent impedance of T type equivalent circuit of the induction motor on stop state by supplying the low frequency alternating voltage when measuring mutual inductance and rotor resistance. The reason is because the measured value of the real part of equivalent impedance is not exact because of the error of stator resistance and the voltage error which the dead time causes.
It was confirmed by the experiment that this novel method enables to set control parameters correctly and to drive stably induction motors joined to machines with speed sensorless vector control. 
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